India's fast-growing cities face three key challenges in improving public health outcomes. The first is the persistence of weak links in the chain-notably, slums badly underserved with basic civic services-that can pose public health threats to all. Richer residents corner public resources, such as water and sanitation services, but their children's health indicators suggest they are deeply affected by contagion from the broader urban environment. The second challenge relates to devolution of services to elected bodies. Devolution works poorly for intangible and highly technical services, such as public health, where success is measured by the lack of (adverse) events. The third challenge is high fragmentation of services that directly affect health outcomes. In India, some cities have addressed these challenges more effectively than others have. This paper explores the management of municipal public health services in two major Indian metropolises with sharply contrasting health and sanitation indicators. The paper explains how Chennai mitigates these challenges through active service outreach to vulnerable populations, and a considered approach to devolution that distributes responsibilities appropriately between line agencies, technical personnel, and elected representatives. Services in Delhi are quite constrained. These policy lessons are pertinent to other Indian cities and beyond.
Introduction
India has a very high burden of diseases related to poor environmental sanitation, which has many negative consequences. 1 Urban areas are subject to especial public health risks, even though they have better sanitary infrastructure and access to medical care than rural areas. Their high population density greatly facilitates the spread of disease, especially when compounded by underprivileged groups living in insanitary conditions and with inadequate access to quality health care. Effective municipal services can do much to reduce these risks. For example, they can reduce mosquito breeding sites by collecting solid waste and maintaining drainage systems, and reduce exposure to water-borne diseases by improving water and sewerage facilities.
Municipal governance and service delivery in India is widely recognized to be inadequate. 2 Rapid urbanization adds further stress on the system. We argue that there are two key sets of obstacles to improving municipal public health and sanitation: (a) "Weak links in the chain": Very uneven distribution of public resources, especially to slums such that poorer residents have inadequate access to water, solid waste, drainage, sewerage/toilets. Sanitary conditions for slum dwellers actually worsened between 2008 and 2012 ( Figure 2 ). There are also distinctions between categories of slums -the terminology differing between reports but always resulting in high vulnerability in some pockets of cities.
This runs counter to the first principle of public health service provision − that public health outcomes are driven by the weakest links in the chain, so services need to be designed with a population-wide approach focused especially on the most vulnerable links in the chain. This requires identifying the weak links − such as underserved populations or weak infrastructure − that could pose public health threats, and planning services to address them.
Without this approach, the whole population is exposed to the risk of disease, including those who are able to appropriate public resources. Slums are typically located near more upscale areas 3 where work can be found − in homes, offices, factories, or the informal sector. The broader urban population is exposed to the diseases that slum residents suffer as a consequence of the insanitary conditions in which they are forced to live.
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Child stunting illustrates how richer households can suffer from the effects of poor sanitation. Child stunting is very high in India: 48 percent of boys and of girls were stunted in . 4 Yet the most striking feature of the Indian data is the high levels of stunting among the wealthiest quintile of households, compared to lower-income countries in regions such as Latin America or Sri Lanka, which have better public health systems ( Figure 1 ). There is almost no child stunting in the top wealth quintile in these countries, while in India 25% are stunted. 5 Studies indicate a strong relationship between increases in height and decreases in disease burden. 6 Children in the top wealth quintile are unlikely to be stunted because of shortage of food or medical care. 7 However, they are exposed to contaminated environments outside their homes if not at home. Access to medical care ensures low mortality among these privileged children, but repeated infections expose them to stunting -which is associated with lower cognitive ability, earnings, and longevity. 8 This happens even if a child does not appear ill:
'Subclinical infections, resulting from exposure to contaminated environments and poor hygiene, are associated with stunting, owing to nutrient malabsorption and reduced ability of the gut to function as a barrier against disease-causing organisms' (WHO 2014:2) .
Recognition of the need to focus on the weakest links in the chain in order to protect the elites was a key motivation for municipal governments in the West to invest in improving sanitary conditions in their crowded and dirty slums. 9 'The knowledge that the diseases of the workers who sewed clothes in their filthy tenement homes or who processed food could be spread to decent, clean, and respectable citizens served as a powerful incentive to the reform of public health.' (Duffy 1971:809) .
The Government of India's 'Swacch Bharat' sanitation campaign offers hope that sanitation and public health may get more of the importance they deserve in public policy.
(b) Governance arrangements that impair the accountability of service providers, including:
 Devolution of service delivery that transfers funds and responsibilities to elected local bodies, without strong arrangements for holding them accountable for effective financial management or service delivery.
Public health services are especially vulnerable to such devolution, for at least two reasons. First, their success is defined by a lack of (adverse) events. It is far easier for elected representatives to reap credit with their constituents by opening a hospital. Second, decision-making for public health services is highly technical in nature, and needs to shift in response to ever-shifting disease conditions. This is difficult to achieve if key decisions must be approved by non-technical people.
 Fragmentation of services with inadequate coordination arrangements. Public health outcomes depend on the provision of multiple services − in particular water supply, solid waste, drainage, and sewerage. Poor drainage or uncollected garbage can seriously hamper efforts at mosquito control efforts. Many other sectors are also involved here, such as those responsible for leveling roads and drains.
Poor coordination of these services is detrimental to protecting population health. This also demoralizes public health staff and citizens seeking to improve health conditions. This paper illustrates how these issues can affect municipal public health services, and how some of their negative impacts on health outcomes can be mitigated. It looks at the organization of these services in Chennai and Delhi, two of India's major metropolitan cities. The paper focuses largely on Chennai, which offers some lessons on ways to mitigate these constraints on public health services. Examples from Delhi illustrate how severely these issues can hinder service delivery.
Service delivery in the Municipal Corporation of Delhi (MCD) is quite sharply affected by these problems. It is also affected by factors unique to Delhi, notably (a) the complex administrative relationship between the central government, Delhi's state government, and the MCD, and (b) that Delhi is surrounded by the National Capital Region, which has heavy traffic to and from Delhi, but is administered by three other states. The MCD was also split in 2012 into three bodies (for North, South, and East Delhi) − but organized as before, so the MCD discussed here refers to both the pre-2012 and the trifurcated MCD. Problems arising from these unique aspects of Delhi are not discussed here. This paper explores problems with the MCD's public health services arising from the issues summarized above, which apply across much of the country.
The functioning of the Chennai Municipal Corporation (CMC) illustrates how Indian municipalities can mitigate some of the systemic handicaps they face. The Tamil Nadu state administration keeps some pressure on CMC public health service delivery by (a) professional management within the CMC, and (b) technical support and monitoring by the State Health Department. That these efforts are helpful is suggested by Chennai's relatively good health and sanitation outcomes compared to other major metropolitan cities ( Figures 3 and 4 , Table 1 ).
This paper summarizes lessons from Chennai, which are reproducible in other Indian municipalities. These help to mitigate the health impact of poor slum sanitation and devolution of service delivery. However, more needs to be done to address the issue of service fragmentation, in particular by giving the CMC's public health department greater authority and responsibility to assure better sanitation and public health engineering in the city.
This paper focuses on municipal public health services, complementing earlier papers that discussed public health management in Tamil Nadu's districts.
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It is based on extended field interviews and secondary data, as described in Appendix 1. Section 1 discusses the issue of unequal resource distribution, and how the CMC mitigates its health impact. Section 2 discusses the problems arising from devolution and fragmentation of service delivery, followed by a discussion of how some of these problems are mitigated in the CMC. Section 3 concludes.
Section 1: Very unequal allocation of resources
Economically and politically privileged groups in India -as in most countries − tend to corner public resources, so their areas receive better civic services.
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For example, Delhi has huge disparities in the planned provision of water to different sub-populations, let alone its actual provision.
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In 2013, a quarter of Delhi's population was being supplied water from tankers, at an average of 3.82 liters per day per capita, although the norm was 172.
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In 2014-15, only 6% of unauthorized slums had some sewerage facilities, rising to 14.6% by 2016-17. 14 This sharply increases slum residents' exposure to disease, exacerbating vulnerabilities arising from crowding, poor housing, poverty, and lower access to health care. The CMC's Health Department seeks to mitigate this uneven allocation of resources by focusing their services especially on the most vulnerable. This is stated on their website: ' The main aim of the Public Health Department in the Chennai Corporation… is to reduce health inequalities throughout the city of Chennai targeting resources, programs, and attending to high need neighborhoods in the city.' 16 The Health Department manages the Urban Primary Health Centres (UPHCs), and uses them systematically to provide active medical outreach to vulnerable populations with a view to (a) helping the individual, (b) dealing with cases of communicable disease before they cause an outbreak, and (c) improving their disease surveillance data so that they can analyze disease patterns and tailor their services accordingly.
They send teams to slums to provide general medical care and to conduct routine "fever screenings" for vector-borne diseases, typhoid, etc., and seasonal diseases such as conjunctivitis. The frequency of these health camps depends on needs. For example, during the monsoons they hold two camps daily until the "fever" cases decline, and in healthier seasons they hold two camps a month. This supplements the health care they provide to slum residents who visit the UPHCs directly. UPHCs are typically located close to slums.
The two branches of the CMC's Health Department (medical and public health) work in tandem for these camps. Sanitary Inspectors (from public health) arrange the camps' location. Along with Basic Health Workers (from public health) and Female Health Visitors (from medical services), the Sanitary Inspectors conduct health education on communicable disease prevention, mosquito breeding, personal/domestic hygiene, and environmental sanitation.
The public heath staff conduct vector control in the slums. They also test the water quality and general environmental sanitation conditions, and inform the Water and Sewerage Board (MetroWater) and the Engineering Department respectively of shortfalls. They would be far better placed to protect population health if they had more authority to require other departments to improve environmental sanitation in slums and more broadly across the city.
Similar active screening and treatment is conducted in the Homeless Shelters. The CMC's Public Health Department is the nodal agency for the shelters, and the Zonal Health Officers are responsible for ensuring that the shelters in their area are well run. 17 Active outreach is also conducted for maternal and child health (MCH) services including contraception, antenatal care, delivery, postnatal care, and immunization. The Family Welfare staff under the Zonal Medical Officer have a program to visit slums every month on fixed dates, so that women know when to expect them for services. They enumerate marriages, pregnancies, births, deaths, who is eligible for family planning, and new people who have moved to the slum. In their home visits for MCH care, they look for cases of fever, vector-borne and diarrheal diseases, and any re-emergence of diseases like polio. These cases are followed up by the medical staff, and referred to the public health staff for tracing contacts and preventive measures.
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Another way of protecting the health of the poor is to sell subsidized meals. The CMC does this through a chain of very popular outlets, 18 whose hygiene and staff health are checked by the Health Department. The state government has also provided free school meals for decades. 19 By contrast, the MCD's health dispensaries and MCH centers do little active outreach, confining themselves to serving those who come to the clinic. The Delhi state government's clinics do likewise. There is some slum outreach through the Mobile Health Scheme, but they serve low proportions of the slum population except for pulse polio immunization.
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The difference between Chennai and Delhi's slum health outreach is evident in the MCH service coverage and in the child stunting rates (Figures 3 and 4 ).
Delhi's health clinics confine themselves to reporting cases of the notifiable diseases on the central government's list (unlike the wide range of diseases tracked in Chennai for planning services), and report only cases that come to their clinics instead of actively searching for cases. Delhi's homeless shelters are run by the Slum Board, with no effort to systematically screen residents' health. All this affects public health service planning in Delhi.
Section 2: Governance arrangements that impair accountability
Some quite severe handicaps to effective service delivery arise from governance arrangements that apply across most states. The key arrangements that impair accountability in public health service delivery are summarized in below, followed by a discussion of how some of these problems are mitigated in the CMC. 21 The 74 th Constitutional Amendment of 1992 tasked states to devolve power for several functions (including sanitation and health) to urban local bodies. This sought to transfer "funds, functions, and functionaries" from line agencies to elected representatives.
Impairing Accountability: Devolution of service delivery to elected local bodies
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The Commissioner remains the Chief Executive of the Corporation, but the Mayor and Councilors were empowered to exercise control over the Commissioner's powers and functions, and over the other staff. 23 Devolution can improve the delivery of many types of service, especially those that are easily monitored locally, such as teacher attendance and availability of water supply. 24 However, several problems arise with devolution of public health service delivery, 25 including: a) Elected representatives have little incentive to provide relatively intangible services such as public health except when faced with an outbreak that gets media attention or citizen outcry. Even in response to an outcry, for example over dengue, politicians typically demand visible measures such as "fogging" whole neighborhoods with insecticide spray rather than the more effective approach of controlling larval density. By contrast, they have clear incentives to improve medical services, which are highly visible and offer easy political credit.
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Devolution of funds and responsibilities without strong accountability mechanisms can make for poor management of finances and service quality, and reduce focus on providing public goods.
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Local politicians are primarily accountable to their parties. They are less directly accountable to their constituents, except at the time of the next election. However, elections take place only every few years − and public health takes a back seat among election issues in most countries, especially where citizens have little experience of healthier environments.
Under these circumstances, devolution to local bodies can diminish technical /professional inputs into service delivery. This can be very discouraging to staff performance. Even in a country like Sri Lanka, where citizens have come to expect good public health services, the 1987 devolution to the province level made it harder for line agency staff to maintain professional standards. 28 b) Some areas of service delivery are highly technical in nature, and require management by trained professionals rather than lay politicians.
29 Public health requires a high level of technical expertise, to assess evolving threats and design effective responses to them. Professionalization of the sector is important for sustaining institutional capacity. And as Mansuri and Rao (2012:177) note: "When externalities are significant, it is particularly important that standards and rules be set at a higher level". Interestingly, two small privileged enclaves of Delhi rejected such devolution. The New Delhi Municipal Council (NDMC), home to the central government that had promoted devolution, explicitly stated that such arrangements would be inefficient:
'Efficient function of the Municipal services in this area is critical for the internal image of the country…. it was felt that any scheme for the governance of this area based on conventional pattern of representative local self-government, would be unworkable and out of place since the pre-eminent character of this area is that of the seat of the Central Government.'
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The NDMC Council is managed by Indian Administrative Service (IAS) officers nominated by the Central Government, with some inputs from local elected representatives and civilian professionals.
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The Delhi Cantonment area is run by the Army, with some inputs from local elected representatives. These small enclaves of Delhi are well-resourced, which certainly helps, but their governance structure is critical for achieving good outcomes. The NDMC and Delhi Cantonment rank very high in the urban sanitation surveys, while the MCD that serves 96% of Delhi's population languishes far behind (Table 1) .
Devolution has been carried out in both the MCD and the CMC, with elected representatives formally in charge, while IAS officers manage the staff. However, their governance and accountability arrangements differ substantially, with the CMC retaining far more professional control of service delivery.
In the MCD, the elected representatives (Councilors) take charge at every level, from the headquarters down to the ward where grassroots service delivery takes place. At each of these levels, they take all the major decisions while the technical and field staff work under them. There are few accountability mechanisms within the MCD, and scant checks on the Councilors' powers. A randomized control trial in Delhi slums found faint evidence that politicians respond to citizens' reporting of problems with sanitary services. 32 With enough political pressure, Councilors can have IAS officers transferred, 33 so the latter are constrained in monitoring and supporting their staff. The MCD's technical staff is thus left to adjust as best they can to the wishes of the elected politicians.
8
In response to Delhi's evident service shortfalls, efforts have been made to devolve responsibilities further to communities. Resident Welfare Associations are asked to monitor service delivery, but it is hardly possible for them to find the time and technical expertise to do this. Another thrust is to organize Mohalla Sabha meetings, where politicians ask citizens to tell municipal staff what they should do. 34 This followed a central government initiative to strengthen community participation in municipal services, with the model Nagara Raj Bill of 2006 adopted by many states. 35 It is not clear that this has improved public health and sanitation services in Delhi. By contrast, the CMC emphasizes that protecting public health is a core function of the state:
'among all the objects sought to be secured by Governmental laws, none is more important than the preservation of the Public Health and an imperative obligation rests upon the civic body through its agencies to take all necessary steps to promote this object.' 36 In Tamil Nadu state as a whole, line agency staff are not devolved to be managed by local bodies. 37 This helps maintain technical and managerial standards. Moreover, the CMC Act empowers the state government to remove elected representatives for misdemeanors, to dissolve the entire Council for incompetence, and to suspend/cancel any of their decisions/actions.
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The MCD Act is vaguer on these issues. 39 Tamil Nadu offers broader lessons on the appropriate distribution of responsibilities and powers. Elected representatives in the districts tend to be given monitoring roles that they are well-placed to play, 40 though they have a broader role in the CMC. Professional administrators form the top management, but have technical people manage technical issues. For example, the State Health Department is headed by an IAS officer, but immediately below him technical Directorates manage the department's work. The latter are accorded high independent status -for example, the Director of Public Health is the technical advisor on public health matters to the Health Secretary and the Health Ministry. This contrasts sharply with the Central Health Ministry and many State Health Departments, where technical staff are buried in relatively low positions.
Impairing Accountability: Fragmentation of service delivery 41
Fragmentation of services is a well-known problem in municipal governance. In principle, fragmentation need not create problems, if each authority is careful to discharge its responsibilities, and there are strong arrangements for monitoring by, and accountability to, a higher authority − but many studies show that this is not the case in Indian municipalities. 42 Fragmentation poses special problems in public health, given the high degree of service coordination needed for good outcomes. Such coordination is facilitated in the developed world by enabling public health authorities to monitor services provided by many other actors -such as those managing drainage − to ensure that they do not threaten public health. 43 Such mandates would be very helpful for public health departments in India.
Some of the common ways in which public health departments in Indian municipalities are separated from other key inputs to public health include:  Large municipalities have several other agencies whose work directly affects public health conditions. These include the agencies in charge of city planning, and the Public Works Department, which constructs and maintains major infrastructure. The health sector has limited input into the work of these agencies.
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The MCD's Health Department is undermined also by internal fragmentation: its public health, veterinary health, and medical services are managed by three separate Directorates.
 Veterinary Health is not under the Municipal Health Officer, except human vaccine for rabies. The CMC's City Health Officer manages Veterinary Services − controlling zoonotic diseases, slaughterhouse hygiene and meat safety.
 Medical and public health services in the MCD do not work closely with each other, as described in Section 1. By contrast in the CMC, these two services work in close cooperation with each other at headquarters and in the field (Sections 1 and 2.3(b)).
Lessons from Chennai on mitigating the negative impact of these governance arrangements
(a) Management by professional managerial and technical cadres 48 The CMC headquarters is managed by the Commissioner and Deputy Commissioners, who are professional managers from the Indian Administrative Service (IAS). Junior managers (Regional Deputy Commissioner and Assistant Commissioners) oversee services in the CMC's 3 Regions and 15 Zones. Below these professional administrators, technical staff manage service delivery.
All IAS officers in Tamil Nadu are sensitized to the complex requirements of public health services, as from the outset of their careers in the districts they attend the inter-sectoral meetings where State Public Health Directorate staff discuss plans for responding to seasonal health threats, emergencies, and disasters, and highlight the inter-sectoral coordination they require. These issues are discussed at all levels of the state administration.
Health services come under the Deputy Commissioner of Health and Solid Waste Management. Below her are the City Health Officer who manages the public health services, and the City Medical Officer who manages the medical services. At the Zonal level are the Zonal Health Officers, the Zonal Medical Officers, and all their field staff.
Keeping the public health and medical services separately staffed ensures that public health services are not ignored in favor of medical care. Importantly, though, these two sets of staff work very closely together to protect population health (Section 2.3b). The Health Officers are from the public health cadre, i.e. they are medical doctors trained in and charged entirely with public health administration. The Medical Officers are medical staff.
Regular coordination meetings to monitor and review the work are held at every level of the CMC hierarchy, using videoconferencing to include all staff. Monitoring is facilitated by the fact that the field staff responsibilities are clearly delineated at a micro level, as described below.
The coordination meetings begin by discussing the minutes of the previous meeting, to check that outstanding issues have been resolved. The work of the units is then reviewed, and monitoring and supervision strengthened to help resolve problems. Complaints received are discussed, and needed actions recorded for follow-up at the next review meeting. Meetings chaired by the administrative heads focus on general review of services and complaints, while those chaired by technical heads provide technical support and oversight of field operations.
 The commissioner holds weekly meetings with all department heads, down to zonal staff including the Zonal Health Officers and Zonal Medical Officers. Among other business, they review which complaints are still unresolved, and instructions given for resolving them within seven days.
 Some meetings include staff from the health and solid waste departments. The Deputy Commissioner holds fortnightly meetings that include all these staff down to the zonal heads of the units. The meetings held by the Regional Deputy Commissioner and by the Assistant Commissioner also include the health and solid waste staff. Complaints are collated and acted on. The CMC has a Public Relations Officer who scans the media for complaints about municipal services. Citizens can register complaints on the Online Grievance Redressal Mechanism, or by ordinary mail. People can also send instant photos of poor solid waste management to the Sanitary Inspector or Zonal Health Officer, who forwards them to the solid waste staff for action. If no action is taken, they inform their superior or submit the complaint on the online Grievance Redressal Mechanism.
While far from perfect, this system of handling complaints is a serious one. It contrasts sharply with the situation in Delhi, where citizens' complaints and almost daily newspaper reports detailing poor health and sanitary conditions are not acted upon. The Delhi High Court sometimes intervenes and orders the MCD to act, but even this may be ignored. 49 Other standard management procedures in the CMC include recruiting staff only to fill posts that have been sanctioned and included in the budget. Recruitment is through the Employment Exchange, from whose lists the Commissioner sends a list of potential candidates for approval to the Appointments Committee (of elected representatives). By contrast, in Delhi, staff recruitment especially at lower levels is treated largely as an instrument of political patronage. The ranks of field staff such as sweepers are bloated as a result, exacerbating the MCD's financial crisis. 50 The CMC Health staff are also helped by having their authority limited in other ways, reducing the potential lucrativeness of their functions. Drugs are procured externally by the Tamil Nadu Medical Services Corporation, which also instructs them on what insecticides to procure and from whom. Trade licensing is handled by the CMC's Revenue Department, with a "No Objection Certificate" required from the Public Health Department only for larger enterprises. CMC health staff report that in meetings chaired by elected representatives, the discussion is largely on departments such as Engineering, for which large contracts need to be approved.
Public health services in the CMC are also helped by being underpinned not only by the Municipal Act, but also by Tamil Nadu's Public Health Act. The latter offers a much more comprehensive legal basis for public health action than India's Municipal Acts. Unfortunately, most states lack a Public Health Act.
The CMC Health Department's clear understanding of public health is reflected in the mission statement on its website.
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This contrasts sharply with the largely ad hoc list of services that are listed on the health department websites of most Indian municipalities, including Delhi. The division is a major operational unit for public health services. These are headed by a Sanitary Inspector, and staffed with a Basic Health Worker and Sector Workers allocated to sectors of about 500-800 households each. The Sector Workers are responsible for visiting each household once a week to check for vector breeding in and around homes, and take anti-larval measures. However, their staff size needs to be increased in response to rapid urban population growth. If these workers come across cases of fever, they report these to the Sanitary Inspector. Table 1) .
The public health and medical staff work very closely together on the ground. A few examples are their fortnightly joint review meetings, collaboration in disease surveillance and health camps, and joint inspections of the Urban Primary Health Centres. The collaboration runs throughout their work: for example, clusters of cases are referred by the medical staff to the Zonal Health Officer for the Sanitary Inspectors to trace contacts, and to address conditions that caused the outbreak.
The health department uses the CMC's powers to improve disease reporting, including from the private sector which is widely viewed elsewhere in India as delinquent on this. They point out that private health facilities need the CMC for their licensing, so they have an incentive to comply with disease reporting requirements.
(c) Professional support from the State Directorate of Public Health 54
Tamil Nadu's State Public Health Directorate plays an important role in providing technical support and oversight of the CMC's public health services. Its Director has overriding powers across the state, to monitor outbreaks, ask local bodies about their disease control measures, and make technical suggestions. S/he can also offer technical expertise as needed, and send manpower if an outbreak is not under control. In the case of the CMC, the Director communicates directly with the Commissioner, to send orders to the CMC and to review progress, and will sit in the review meetings. The Directorate backs up the CMC's public health work in many other ways, such as providing continuing training for CMC health staff, and help with emergencies.
This strong external technical support and oversight helps the CMC's public health staff to maintain professional standards in their work, counter-balancing the elected representatives' lay opinions and more politically-driven agendas. For example, they note that they can explain to their elected representatives that spraying insecticide in the air ("fogging") is largely ineffective. They felt that ideally the City Health Officer and Zonal Health Officers would be line agency staff serving a term with the CMC and therefore interested in maintaining credibility with their peer group − instead of serving in the CMC for their lifetime, with the constraints imposed by elected representatives.
The State Public Health Directorate also forms a technical peer group against which the CMC health staff can measure themselves. It is easy for the CMC public health staff to communicate with counterparts in the Directorate, as they have the same training. The senior staff are from the public health cadre (medical doctors trained in public health administration), just like their counterparts in the Directorate. The Health Inspectors are also trained like the Sanitary Inspectors, who are their counterparts in the Directorate. Tamil Nadu's powerful technical Public Health Directorate contrasts sharply with other states, where such expertise is at best scattered, and independent oversight of public health conditions and services is at best weak. The Directorate raises awareness of public health issues across Tamil Nadu, sensitizing the state administration to these matters as described. Combined with the Directorate's health education outreach, this helps raise broad awareness of public health issues and puts pressure on politicians to seek better services. This is reflected, for example, in local 13 politicians reporting the location of stray cattle to the Zonal Health Officers and asking them to have them removed.
Delhi's Directorate of Health Services' Public Health Wing is small and dependent on project funds even for hiring its State Epidemiologist. It cannot offer the MCD much technical support. While most states have a larger public health unit, these typically lack the autonomy and mandate to provide the strong support that Tamil Nadu's State Directorate routinely provides.
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Conclusions
Key organizational principles for effective public health and sanitation services include: (1) a focus on the weakest links in the chain; (2) management of services and budgets by professional managers and technical staff, with carefully structured oversight by elected representatives; and (3) coordination of the work of different actors.
Over the years, a series of policies have been adopted in India which handicap services to reduce the population's exposure to disease. One is to have "weak links in the chain" through unequal distribution of civic amenities. Slums are especially neglected and their poor sanitation hurts their residents and creates crucibles from which contagion can spread across the city.
Another major issue arises from the implementation of the 74 th Constitutional Amendment tasking many basic services (including sanitation and health) to be devolved from line agencies to elected local bodies, without strong mechanisms for ensuring that these bodies are held accountable for services. In the case of the Municipal Corporation of Delhi, this results in budgetary disarray as personal and party interests override concerns about budgetary discipline. In view of weak service delivery, the central government encouraged states to formalize community oversight of services, again without specifying strong accountability mechanisms.
Such devolution can be damaging for services such as public health, which require a high level of technical knowledge to respond to the ever-shifting threats to the population's health. And the application of the technical expertise is greatly helped by having a strong State Public Health Directorate. Without this, even the understanding of what constitutes public health services can unravel, as it has in Delhi.
A third major handicap arises from increasing fragmentation of agencies, hindering coordination of services that are central to protecting health. Provision of water supply and sewers has been separated from many municipal corporations. Within the corporations, the management of solid waste and drains has been separated from the health department − fairly completely in Delhi, but with more effort at coordination in Chennai. The revised Food Safety Act made it possible to place food safety outside the health department, as was done in Delhi State.
The Chennai Municipal Corporation (CMC) manages to avoid some of the negative fallout of these policies. It benefits from the Tamil Nadu state administration's efforts to maintain an effective distribution of responsibilities between line agencies, technical personnel, and elected representatives. This paper illustrates some of the ways in which this helps the CMC mitigate some of the systemic shortfalls that confront Indian municipalities. These include:
14  Considered approach to devolution and management: Tamil Nadu state does not transfer all control over funds and line agency staff to local bodies. The CMC Act empowers the state government to sanction errant elected representatives. The CMC's work is overseen by elected representatives, but is managed by a few professional administrators from the Indian Administrative Service and by technical professionals below them. These managers hold regular meetings to review their staff's work. Such monitoring is facilitated by tight organization of services, with clearly-specified responsibilities.
The CMC field staff is helped to maintain professional standards by monitoring and support from the CMC's Headquarters and from the Tamil Nadu State Public Health Directorate. Public health and medical services are kept separate so that both sets of services can focus on their quite distinct tasks, but they work in close collaboration to maximize their joint product.
 Clear understanding of and support for public health services: Tamil Nadu has a strong State Public Health Directorate, whose head is empowered to monitor and support the CMC's public health services. It provides crucial support to the CMC.
This Directorate is unusual in India in its strong capacity for public health administration, with a clear mandate and budget. Its staff are experienced in managing public health services. At all levels of the state administration, the Directorate staff participate in inter-sectoral meetings to discuss current and potential public health threats, raising administrators' awareness of the complexities involved in generating good public health outcomes. In most other states, State Public Health Directorates are too weak to do this.
 Active approach to service delivery, especially to vulnerable populations. The CMC's Health Department provides active outreach to vulnerable populations, including setting up camps in slums and visiting homeless shelters. They screen slum residents for diseases, to treat them, as well as to collect disease prevalence data to inform service planning and avert outbreaks. Such outreach is crucial given the high externalities of communicable diseases.
This approach goes far towards improving health outcomes in Chennai, as suggested by lower levels of child stunting than in other major Indian metropolises. Child stunting levels in Chennai's slums are much lower than among Delhi's non-slum population. Maternal and child health service coverage in slums is also very high in Chennai, and far lower in Delhi.
The CMC's approach is fairly successful in mitigating the negative impacts of devolution and of neglecting vulnerable groups. However, its health department needs to be given more authority to ensure better environmental sanitation in Chennai, to further improve health outcomes.
These lessons from Chennai can be used in other Indian cities, since they share the same overall administrative system. Chennai should not be dismissed as an irrelevant outlier, as was Kerala's success in improving human development indicators. Some might argue that Tamil Nadu is "different" because of its bureaucracy's strong work culture. This misses the point that a strong work culture can be generated by systematically applying standard management methods. Staff are motivated to work well if they are trained, supported in their work, given clear responsibilities and held accountable for them. It also helps to work in a team with a shared mission, such as to protect people's health. Conversely, work cultures unravel with pervasive lack of accountability and responsiveness from above, as is starkly evident in Delhi. Source: Gupta et al (2009: Figures 3.5, 3.8 and 3.9) , derived from India's NFHS-3 survey. Subsequent Swachh rankings are not directly comparable to these surveys, as they give half the weight to self-assessed performance by municipal bodies (50% weight in 2016 and 45% in 2017), 25-30% weight to direct observation, and the rest to citizens' reports. 
Appendix 1: Methodology
We conducted detailed case studies of the Municipal Corporations of Chennai and Delhi − two of India's major municipalities -focusing on the organization of public health and environmental sanitation services. The goal is to understand how better management of health and sanitation services results in better public health outcomes, and draw broader lessons from this for policy. The analysis integrates theories and evidence from four different fields: Public Health, Public Economics, Local Government, and Urban Studies to understand the challenges of running effective sanitation programs in big cities.
Our analysis draws on data collected through a mix of qualitative and quantitative methods:
1. Qualitative data: Extensive field interviews were conducted in Chennai and Delhi, to learn about their governance, management methods, and service delivery arrangements. 58 In both cities we interviewed people from the State Health Department, and from the Municipal Corporation departments in charge of public health, solid waste management, and drains. This included staff from Headquarters down to the ground-level field staff of these departments. We also interviewed people who had earlier served in the state government or the municipal corporation. In all a total of 68 people were interviewed for this study between November 2013 and April 2017, many of them on multiple occasions. The total of 153 interviews are listed in Table A .1 below. Many of the issues discussed are potentially sensitive in nature, so to preserve the confidentiality of our respondents we have only identified them by broad classifications and the city where they work. Qualitative and secondary data previously collected on public health arrangements in Tamil Nadu and other states also helped inform this analysis.
Secondary sources of information:
Data and other information posted on the websites of these and other municipal corporations in India were examined. The legal underpinnings of these entities were examined, for the light they throw on their governance arrangements. Other secondary sources include published government reports of the central and state governments, and peer-reviewed academic literature.
3. Survey data: Data from national slum surveys and sanitation surveys were analyzed to examine sanitary conditions in slums and in major metropolitan cities. To analyze differentials in child stunting by wealth quintile, we used data from the Indian National Family Health Survey (NFHS) and from the Demographic and Health Surveys (DHS). The NFHS and DHS surveys are directly comparable as they were conducted using the same methods and core questionnaires. The DHS surveys analyzed are from some lower-income countries that conducted surveys around 2005-06, which is when the last NFHS survey (NFHS-3) was conducted for which a detailed report has been published. The NFHS-3 also analyzed differences between slums and non-slums of some metropolitan cities in maternal and child health indicators, and these data are presented here to contrast outcomes in Delhi with those of Chennai. The specific sources of data used are indicated in each figure and table. This is noted by the Government of Delhi (2000: chapter 13) . "Delhi Jal Board has estimated that if the norm of 60 gpcd (gallons per capita per day) for planned colonies, 34 gpcd for regularized-unauthorized colonies and 11 gpcd for other areas is adopted, the water requirement for the present population of Delhi will be about 440 MGD as against present capacity of 591 MGD". The report also notes that actual distribution of water within the MCD territory varies widely between areas. 13 CAG (2013:5) 14 Government of Delhi (2015b:199) , Government of Delhi (2017:199) . 15 In this section, the description of services in Chennai draws on 29 interviews conducted between October 2014 and March 2017, with headquarters and field staff of the CMC Health Department (from both the public health and the medical branches). For Delhi, it draws on 28 interviews conducted between November 2013 and April 2017, with staff of the Delhi State Government's Health Department and with headquarters and field staff of the MCD Health Department. All information from the interviews was double-checked in March-April 2017. Secondary sources used are indicated in the text and accompanying endnotes. 
